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(57) [Abstract] 

[Technical problem] A configuration is simple and the collision- 
prevention radar as for which a scan speed is made to a high speed is 
offered. 

[Means for Solution] From the transceiver antenna 1 carried in the 
mobile, an electric wave is transmitted and that reflected wave is 
received, and in the collision-prevention radar which detects distance 
and relative velocity with an obstruction from the time delay and 
doppler shift component of this electric wave, the sense of the above- 
mentioned transceiver antenna 1 is turned to a mobile travelling 
direction, and it fixes, and is the angle of circumference to the front 
of this transceiver antenna 1. A scan means to make the side of a mobile 
travelling direction scan the above-mentioned electric wave was 
established by arranging in piles at least two dielectric disks 6a and 
6b by which thickness differs, and rotating these dielectric disks 6a 
and 6b. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the collision-prevention radar which transmits an electric 
wave, receives that reflected wave, and detects distance and relative 
velocity with an obstruction from the time delay and doppler shift 
component of this electric wave from the transceiver antenna carried in 
the mobile By turning the sense of the above-mentioned transceiver 
antenna to a mobile travelling direction, fixing, arranging in piles at 
least two dielectric disks from which thickness differs with the angle 
of circumference ahead of this transceiver antenna, and rotating these 
dielectric disks The collision-prevention radar with a scan function 
characterized by establishing a scan means to make the side of a mobile 
travelling direction scan the above-mentioned electric wave. 
[Claim 2] The above-mentioned dielectric disk is a collision-prevention 
radar with a scan function according to claim 1 characterized by 
thickness changing uniformly along with a path so that the thinest part 
and h^^^^hc 

may be mutually located in the opposite side on both sides of 



the medial axis of this dielectric disk. 

[Claim 3] The above-mentioned scan means is a collision-prevention radar 
with a scan function according to claim 1 or 2 characterized by rotating 
the above-mentioned dielectric disk per second ten or more revolutions. 
[Claim 4] For rotation of the above-mentioned dielectric disk, claims 1- 
3 characterized by having the phase to which the thinest part of the 
dielectric disk of another side laps with the thinest part of one 
dielectric disk, and the phase to which ****** of the dielectric disk of 
another side laps with the thinest part of one dielectric disk are the 
collision-prevention radars with a scan function of a publication either. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the collision- 
prevention radar which detects distance and relative velocity with an 
obstruction, and especially, its configuration is simple and it relates 
to the collision-prevention radar as for which a scan speed is made to a 
high speed. 
[0002] 

[Description of the Prior Art] Conventionally, the specific electric 
wave was transmitted towards that travelling direction from the mobile, 
the mobile (precedence car), the distance with an obstruction, and 
relative velocity of the precedence which exists in a travelling 
direction were gained by that reflected wave, the alarm display and the 
alarm were emitted based on this information, and there were some which 
secure and raise the safety in advance of a mobile by making crew's 
attention call. 



[0003] Since it is the applicability of the radar technique which mainly 
used the millimeter wave band as such a collision-prevention radar, the 
thing using the various existing radar system (for example, FM-CW, a 
pulse, the 2 cycle CW, a spectrum diffusion method, etc.) is known as a 
principle which obtains distance and relative velocity with a precedence 
car. 

[0004] Even when a precedence car does not exist on a before [ a self- 
mobile (self-car) ] Katanao line (travelling direction) by running the 
curve etc. , such a collision-prevention radar must emit an electric wave 
towards a precedence mobile, and must receive the reflected wave. It is 
necessary to make right and left scan the radiation direction of an 
electric wave for that purpose. 

[0005] The conventional collision-prevention radar is shown in drawing 
4 . By the conventional collision-prevention radar, the signal from the 
signal-processing section 4 is sent to the transceiver antenna 1 through 
the radar equipment millimeter wave section 2. It is reflected by the 
precedence car, and the millimeter wave emitted in the air by the 
transceiver antenna 1 returns to the transceiver antenna 1, and is 
received. A beat signal is detected in the radar equipment millimeter 
wave section 2 from this received millimeter wave, and distance and 
relative velocity with a precedence car are detected in the signal- 
processing section 4. Usually, the transceiver antenna 1 and the radar 
equipment millimeter wave section 2 are stored in the interior of a case 
3 for waterproofing and protection against dust. 

[0006] A mechanical component 5 drives a case 3 right and left, and 
scans the radiation direction of a millimeter wave right and left. 
Moreover, a mechanical component 5 may be interlocked with the handle of 
a self-car, and a case 3 may be driven. 
[0007] 

[Problem(s) to be Solved by the Invention] There were the following 
problems in the conventional collision-prevention radar. 
[0008] It stops being suitable for a large-sized motor being needed in 
order to make right and left go and come back to the whole (case) radar 
installation, consequently equipment being enlarged, and attaching in a 
car. Moreover, some which were enlarged in this way have a limitation in 
a scan speed. Moreover, it becomes an expensive rank while the method 
using a phased array has troublesome phase control. 
[0009] Then, the purpose of this invention solves the above-mentioned 
technical problem, and its configuration is simple, and it is to offer 
the collision-prevention radar as for which a scan speed is made to a 
high speed. 



[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned 
purpose, from the transceiver antenna carried in the mobile, this 
invention transmits an electric wave and receives the reflected wave. In 
the collision-prevention radar which detects distance and relative 
velocity with an obstruction from the time delay and doppler shift 
component of this electric wave By turning the sense of the above- 
mentioned transceiver antenna to a mobile travelling direction, fixing, 
arranging in piles at least two dielectric disks from which thickness 
differs with the angle of circumference ahead of this transceiver 
antenna, and rotating these dielectric disks A scan means to make the 
side of a mobile travelling direction scan the above-mentioned electric 
wave is established. 

[0011] Along with a path, as for the above-mentioned dielectric disk, 
thickness may change uniformly so that the thinest part and ****** may 
be mutually located in the opposite side on both sides of the medial 
axis of this dielectric disk. 

[0012] The above-mentioned scan means may rotate the above-mentioned 
dielectric disk per second ten or more revolutions. 
[0013] Rotation of the above-mentioned dielectric disk may have the 
phase to which the thinest part of the dielectric disk of another side 
laps with the thinest part of one dielectric disk, and the phase to 
which ****** of the dielectric disk of another side laps with the 
thinest part of one dielectric disk. 
[0014] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this 
invention is explained in full detail based on an accompanying drawing. 
[0015] As shown in drawing 1 and drawing 2 , the radar equipment 
millimeter wave section 2 in which the collision-prevention radar of 
this invention transmits and receives an electric wave for an electric 
wave through radiation, the transceiver antenna 1 which carries out 
incidence, and its transceiver antenna 1, two dielectric disks 6a and 6b 
which make an electric wave refracted, and the drive 7 made to rotate 
these dielectric disks 6a and 6b are stored in the interior of a case 3. 
The external terminal which is not illustrated is prepared in the case 3, 
and this external terminal is connected to the signal-processing section 
4 (refer to drawing 4 ). 

[0016] The radiation direction of an electric wave has turned [ antenna 
/ 1 / transceiver ] to the one direction, and the sense of the 
transceiver antenna 1 is [ the following and ] the radiation direction 
of an electric wave. In the thing of drawing 1 , the radiation direction 



of an electric wave comes on drawing. A case 3 is attached in a mobile 
fixed, will turn the sense of the transceiver antenna 1 to a mobile 
travelling direction then, and will be fixed. When the miniaturization 
of the whole radar installation is taken into consideration, a thin 
antenna like a dielectric lens antenna and a patch antenna of the 
transceiver antenna 1 is desirable. 

[0017] The dielectric disks 6a and 6b are arranged in piles ahead of the 
transceiver antenna 1 so that the direction of the medial axis 8 may 
become the sense of the transceiver antenna 1. What has been arranged in 
that by which arrangement was carried out soon distantly [ antenna / 1 / 
preceding paragraph dielectric disk 6a, a call, and / transceiver ] will 
be called latter-part dielectric disk 6b to the transceiver antenna 1. 
Each dielectric disk 6a and 6b changes thickness in accordance with the 
periphery so that thickness may repeat increase and decrease a half- 
rotation period. With this operation gestalt, along with a path, as for 
the dielectric disks 6a and 6b, thickness is changing uniformly so that 
it may be illustrated, and the thinest parts 61a and 61b and ****** 62a 
and 62b may be mutually located in the opposite side on both sides of a 
medial axis 8. Preceding paragraph dielectric disk 6a and latter-part 
dielectric disk 6b are prepared in the surroundings of a medial axis 8 
free [ rotation ], respectively. 

[0018] The thickness of the dielectric disks 6a and 6b is determined by 
the scan include angle mentioned later and the refractive index of a 
dielectric. For example, if the refractive index of a dielectric is set 
to 1. 6 for the scan include angle of the right and left to a medial axis 
8 30 degrees, the difference of the thickness of the thinest part of one 
dielectric disk and ****** will be set to about 35mm. 
[0019] A drive 7 constitutes a scan means to make the side of a mobile 
travelling direction scan an electric wave, by rotating the dielectric 
disks 6a and 6b. With this operation gestalt, a drive 7 attaches the 
disk for transfer in the revolving shaft 72 of a drive motor 71. The 
disk for transfer for preceding paragraph dielectric disk 6a consists of 
a disk 73 for the first transfer attached in the same axle at the 
revolving shaft 72 of a drive motor 71, and a disk 74 for the second 
transfer arranged so that this disk 73 for the first transfer may be 
touched in a periphery, and preceding paragraph dielectric disk 6a 
touches the disk 74 for the second transfer in a periphery. The disk for 
transfer for latter-part dielectric disk 6b becomes the revolving shaft 
72 of a drive motor 71 from the single disk 75 for major-diameter 
transfer attached in the same axle, and latter-part dielectric disk 6b 
touches the disk 75 for major-diameter transfer in a periphery. When a 



drive motor 71 rotates by the configuration of such a drive 7, preceding 
paragraph dielectric disk 6a and latter-part dielectric disk 6b rotate 
focusing on a medial axis 8. Since rotation of the disk 73 for the first 
transfer is transmitted through the disk 74 for the second transfer, 
preceding paragraph dielectric disk 6a rotates in rotation of a drive 
motor 71 and this direction, and angle of rotation is decided by the 
periphery length ratio with the disk 73 for the first transfer. Since 
rotation of the disk 75 for major-diameter transfer is transmitted, 
latter-part dielectric disk 6b rotates to rotation of a drive motor 71 
and hard flow, and angle of rotation is decided by the periphery length 
ratio with the disk 75 for major-diameter transfer. In the observation 
range of a collision-prevention radar, in order for the rotational speed 
of the dielectric disks 6a and 6b to prevent detection of a precedence 
car becoming impossible 0. 1 seconds or more, its per second ten or more 
revolutions are desirable. 

[0020] Now, if it is in the collision-prevention radar of this invention, 
the signal from the signal-processing section 4 is sent to the 
transceiver antenna 1 through the radar equipment millimeter wave 
section 2. The millimeter wave emitted by the transceiver antenna 1 
passes preceding paragraph dielectric disk 6a and latter-part dielectric 
disk 6b, and is emitted in the air. It is reflected by the precedence 
car, and the millimeter wave emitted in the air returns to the 
transceiver antenna 1, and is received. A beat signal is detected in the 
radar equipment millimeter wave section 2 from this received millimeter 
wave. In the signal-processing section 4, the time delay and doppler 
shift component of an electric wave are called for by the beat signal, 
and distance and relative velocity with a precedence car are detected 
from the time delay and doppler shift component of an electric wave. 
[0021] Then, actuation of the scan means by this invention is explained. 
Drawing 3 is the principle Fig. of a scanning mode. First, considering 
the case where neither preceding paragraph dielectric disk 6a nor 
latter-part dielectric disk 6b exists, the millimeter wave emitted by 
the transceiver antenna 1 turns into a plane wave with a wave front 
parallel to the effective area of the transceiver antenna 1. However, 
existence of preceding paragraph dielectric disk 6a bends the 
orientation of a plane wave according to a refraction operation. Since 
preceding paragraph dielectric disk 6a is rotating, the orientation of a 
plane wave changes according to an angle of rotation. Furthermore, 
existence of latter-part dielectric disk 6b bends the orientation of a 
plane wave according to a refraction operation also here. Therefore, the 
millimeter wave emitted from a case 3 becomes what received the 



refraction operation by preceding paragraph dielectric disk 6a and 
latter-part dielectric disk 6b. 

[0022] Drawing 3 (a), drawing 3 (b), and drawing 3 (c) show the physical 
relationship (it is called a phase) of preceding paragraph dielectric 
disk 6a which changes periodically, and latter-part dielectric disk 6b. 
Drawing 3 (a) is a phase to which thinest part 61of latter-part 
dielectric disk 6b b laps with thinest part 61of preceding paragraph 
dielectric disk 6a a, and is a phase which has these thinest parts 61a 
and 61b in the 1 side (left of drawing) of the transceiver antenna 1. 
Drawing 3 (b) is a phase to which ****** 62of latter-part dielectric 
disk 6b b laps with thinest part 61of preceding paragraph dielectric 
disk 6a a. Drawing 3 (c) is a phase to which thinest part 61of latter- 
part dielectric disk 6b b laps with thinest part 61of preceding 
paragraph dielectric disk 6a a, and it is the phase to which these 
thinest parts 61a and 61b have the above of the transceiver antenna 1 in 
the opposite side (right of drawing). 

[0023] In the phase of drawing 3 (a), in case the millimeter wave 
emitted by the transceiver antenna 1 passes preceding paragraph 
dielectric disk 6a, it is bent to right-hand side with ****** 62a, in 
case it passes latter-part dielectric disk 6b, it will be bent to the 
right-hand side which has ****** 62b further, consequently it is emitted 
to right-hand side. In the phase of drawing 3 (b), in case preceding 
paragraph dielectric disk 6a is passed, it is bent to right-hand side 
with ****** 62a, but in case the millimeter wave emitted by the 
transceiver antenna 1 passes latter-part dielectric disk 6b, shortly, it 
will be bent to left-hand side with ****** 62b, bending is offset, and 
it is emitted in the radiation direction of the original transceiver 
antenna 1. In the phase of drawing 3 (c), it happens that it is contrary 
to the phase of drawing 3 (a) exactly, and a millimeter wave is emitted 
to left-hand side. 

[0024] The side of a mobile travelling direction can be made to scan the 
electric wave emitted towards the mobile travelling direction from the 
transceiver antenna 1 by performing the above periodic change. Therefore, 
even if not located on a before [ a self-car ] Katanao line to the 
precedence car running the curve etc. , a millimeter wave is emitted 
towards a precedence car and it becomes possible to receive the 
reflected wave from a precedence car. 

[0025] The rate of the above-mentioned periodic change can be set as 
arbitration by control of the rotational speed of preceding paragraph 
dielectric disk 6a and latter-part dielectric disk 6b, and can be 
accelerated easily. Moreover, since a drive motor 71 only rotates 



preceding paragraph dielectric disk 6a and latter-part dielectric disk 
6b, it becomes possible [ making it small as compared with the 
conventional technique of making the whole radar installation driving ]. 
Moreover, since the thickness of preceding paragraph dielectric disk 6a 
and latter-part dielectric disk 6b is thin, the collision-prevention 
radar of this invention becomes sufficiently small. 

[0026] In addition, although hard flow is made to rotate both dielectric 
disks mutually with this operation gestalt by making [ many ] the disk 
for transfer for one dielectric disk one sheet, the scan is possible 
even if it rotates both dielectric disks in this direction. 
[0027] 

[Effect of the Invention] This invention demonstrates the outstanding 
effectiveness like a degree. 

[0028] (1) It can scan with the simple configuration that a transceiver 
antenna carries out front ****** of the two dielectric disks, and the 
scan speed is made to a high speed. 

[0029] (2) Since it becomes a thin shape and small, it is suitable for 
loading to an automobile. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the collision-prevention radar in 

which 1 operation gestalt of this invention is shown. 

[Drawing 2] It is the perspective view of the scan means part of the 

collision-prevention radar of this invention. 

[Drawing 3] It is the explanatory view of the scan means of the 

collision-prevention radar of this invention of operation. 

[Drawing 4] It is the block diagram of the collision-prevention radar of 



the conventional technique. 

[Description of Notations] 

1 Transceiver Antenna 

6a Preceding paragraph dielectric disk 

6b Latter-part dielectric disk 

7 Drive 
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